ABSTRACT OBJECTIVES This study sought to examine the impact of tricuspid regurgitation (TR) on mortality in patients with low-flow, low-gradient (LF-LG) aortic stenosis (AS) and reduced left ventricular ejection fraction (LVEF).
Risk stratification is essential in these patients to optimize therapeutic management and outcomes.
Previous studies have reported that multivessel coronary artery disease, mean gradient <20 mm Hg, absence of LV flow reserve on dobutamine stress echocardiography, peak stress LVEF <35%, and more severe stenosis on dobutamine stress echocardiography are associated with worse outcomes in patients with LF-LG AS (2) (3) (4) (5) 8) .
Functional tricuspid regurgitation (TR) is a common finding in patients with left-sided heart valve diseases (9) (10) (11) (12) (13) (14) (15) . Several studies have reported an increased risk of mortality in chronic heart failure patients having moderate or severe TR (9, 14, 16, 17) .
No data exist about the prevalence and prognosis of TR in patients with LF-LG AS. The objective of this study was to examine the impact of TR on mortality in patients with LF-LG AS and low LVEF.
METHODS STUDY PROTOCOL.
For the purpose of this study, we analyzed the data of patients prospectively recruited in the TOPAS (True or Pseudo-Severe Aortic Stenosis) multicenter prospective observational study (7, 18 DOPPLER ECHOCARDIOGRAPHY. At baseline, all patients underwent comprehensive echocardiography at rest and during dobutamine stress echocardiography as previously described (18) . LVEF was measured by the biplane Simpson method. Stroke volume was measured in the LV outflow tract and indexed for body surface area. AVA was measured using the continuity equation. AS severity was assessed using the projected AVA at a normal transvalvular flow rate (AVA proj ) (18, 19) .
The severity of TR was assessed using an integrated approach and graded as none (0), mild (grade 1), mildto-moderate (grade 2), moderate-to-severe (grade 3), and severe (grade 4) according to current guidelines (20) (21) (22) . Tricuspid annulus diameter was measured at end diastole from a right ventricle-focused apical 4-chamber view as recommended (23, 24) . Systolic Table 3) remained significantly associated with increased risk of all-cause mortality.
There was no significant interaction between the center where the patient was recruited (i.e., Québec, Ottawa, or Vienna) and TR with respect to impact on mortality. Furthermore, in hierarchical multivariable analysis including the center, TR remained 
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Dahou et al. Furthermore, mortality risk increased with the severity of TR. These findings are consistent with those previously published (16, 17) in patients with chronic heart failure where moderate/severe TR was associated with increased risk of mortality.
TR can contribute to reduced LV outflow (forward stroke volume), which has been shown to be a strong predictor of mortality in patients with AS (26, 27) . Accordingly, our patients with more severe TR had The graph shows the relationship between tricuspid annulus diameter and tricuspid regurgitation (TR) severity. Tables 1 and 2 .
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Previous studies in patients undergoing left-sided valve surgery have reported that dilation of the tricuspid annulus is a powerful predictor of progressive TR even in patients with only mild secondary TR (25) .
In the present cohort, both patients with grade 2 TR and those with grades 3/4 TR had significant tricuspid annulus dilation (Figure 2) . The association between the presence/severity of TR and mortality nonetheless persisted after adjustment for tricuspid annulus diameter.
The underlying mechanisms related to the higher mortality in patients with TR remain unclear. Previous studies (14, 16) Tricuspid Regurgitation and Mortality in LF-LG AS 595
